Neuropeptide Y gene expression in the arcuate nucleus is increased during preovulatory luteinizing hormone surges.
Recent studies have suggested that neuropeptide Y (NPY) plays an important role in the induction of the preovulatory LH surge. The present study was performed in order to determine if a change in NPY gene expression within arcuate nucleus NPY neurons is associated with the generation of the preovulatory LH surge. In Exp 1, in situ hybridization was used to measure NPY messenger RNA (mRNA) levels in the arcuate nucleus of female rats at 0900 h and every 2 h from 1400-2200 h on the day of proestrus (PRO). Comparisons between groups showed a clear, stepwise increase in NPY gene expression throughout the day of PRO. At 1600 h, when LH values were significantly greater than 0900 h values, NPY mRNA labeling intensities in the arcuate nucleus were significantly greater than 0900 h levels (P < 0.01). By 1800 h, the time at which the LH surge peaked, NPY mRNA levels also peaked and were nearly 3-fold greater than levels observed at 0900 h (P < 0.01). NPY mRNA levels at 2000 h and 2200 h remained elevated above 0900 h levels (P < 0.01) but by 2000 h had decreased significantly from 1800 h levels (P < 0.05). In Exp 2, NPY mRNA levels were measured once again at 0900 h and 1800 h on PRO, and then at 0900 h and 1800 h on metestrus (MET), in order to determine if the change in gene expression seen in Exp 1 was unique to the day of PRO, or if it simply reflected a daily rhythm of gene expression in the nucleus. Analysis of mRNA levels showed no difference in NPY mRNA levels between 0900-1800 h on MET. Also, NPY mRNA levels at 0900 h and 1800 h on MET were significantly less than levels at 1800 h on PRO (P < 0.01). These results are consistent with the hypothesis that NPY neurons participate in the generation of LH surges through increased production of NPY and subsequent potentiation of the release and/or actions of LHRH.